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W AUTOMOT I VE INTER I OR MIRROR MODULE W I TH PROX I M I TY SW I TCH 
PROXIMITY SWITCH FOR AUTOMOTIVE INTERIOR MIRROR MODULE 
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FIELD OF THE INVENTION 
[0001] The invention relates to a switching device for at least one switching 
function on the housing or base of an automotive interior mirror module. 

BACKGROUND OF INVENTION 
[0002] At the present time, automotive interior mirrors have many other 
functions in addition to the rearview function, including the functions of a sensor carrier 
for rain, acoustic signals, navigation, temperature, barometric pressure, time, as a 
display device for internal and external vehicle data, as an infrared transmitter for 
garage door openers, and much more. As an automotive interior mirror module, the 
interior mirror in its role as component carrier is connected to the on-board electronics 
by a cable harness. 

[0003] Moreover, in some types of vehicles the automotive interior mirror is 
additionally used with pushbuttons for the antiglare function and for turning reading 
lamps on and off, such as in the Mercedes-Benz M-Class, 1999 model year. In 
darkness, the pushbuttons located in the lower section of the mirror housing must be 
identified by touch. In addition, pushing a button roughly can move the interior mirror out 
of adjustment. 
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[0004] Consequently, the problem that the present invention aims to solve is 
the development of a switching device for an automotive interior mirror that permits 
simple, reliable operation of the switching elements of the device. 

[0005] This problem is solved with the features of the first claim. To this end, 
at least one sensor or a sensor array is arranged on the housing or base of the 
automotive interior mirror module. The sensor or sensor array, in combination with 
internal or external evaluation electronics, initiates at least one switching process based 
on the approach of a nonmetallic object as a switching element. At least one consumer 
located in the vehicle is set in operation or turned off by means of this switching 
process. 

SUMMARY OF THE INVENTION 

r00061 The present invention relates to a switch arrangement for an 
automotive interior mirror module having a mirror housing for an automotive interior 
mirror module. At least one sensor is disposed in the mirror housing and is connected 
internal evaluation electronics that are operable associated with the sensor. The 
internal evaluation electronics initiate at least one switching process based on the 
approach of a non metallic object toward the sensor. 

[0006] [00071 The switching device achieves touchless activation of a function 
by simple approach to the automotive interior mirror module, without touching a 
mechanical switch. For example, if the driver or passenger wishes to turn his reading 
lamp on or off, this is accomplished through an intuitive operation using the switching 
device in that the person doing the switching activates the applicable triggering sensor 
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or sensor array by moving his hand near it. This eliminates the need to search for the 
reading lamp switch by feel, which is especially inconvenient in the dark. Moreover, the 
region of effective sensor sensitivity is significantly larger than with a conventional 
commercial mechanical pushbutton, where the region of sensitivity is limited to only the 
pushbutton surface itself as the operating element area. In the immediate vicinity of the 
automotive interior mirror module housing, the region of sensitivity of the individual 
sensor is approximately 20 times larger than the operating element area of the 
aforementioned mechanical pushbutton, for example. 

[0007] [00081 The sensor or sensor array is designed as a film or other spatial 
structure, for example. The structure here can also be a grid or a wire element as a 
simple antenna. There are also sensors whose space requirements are on the same 
order of magnitude in all three coordinate directions. 

[0008] [00091 An example of a possible sensor array in the switching device is 
a group of sensors of the same type or a combination of different -possibly 
complementary- types of sensors. 

[0009] [00101 The sensor or sensors can be placed at any desired locations 
within the automotive interior mirror module housing. They can also be placed or 
integrated directly behind the mirror glass, possibly attached thereto by gluing, vapor- 
deposition, or similar process. Another alternative is direct molded-in integration into the 
plastic housing of the automotive interior mirror module. 

[00101 [00111 In order to arrange a fairly large number of sensors in the 
automotive interior mirror module, the individual sensors or the array of sensors can be 
provided with an appropriate directivity. In the extreme case, the automotive interior 
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mirror module then has, for example, a surrounding sensitive area in the form of a 
hemisphere or partial ellipsoid, which represents for example a double-digit number of 
switching functions. 

fOOHI [00121 The switching device can be provided with a sensitivity 
adjustment if desired. This can be used to set the length of the desired approach 
distance. In this way, each driver or passenger has comparable operating convenience 
regardless of physical size or preferred seat position. The sensitivity setting can be 
influenced by means such as a manually operated potentiometer or adjusting wheel, a 
sensor that is sensitive to ambient light level, or a scanner or sensor that detects 
physical size and/or seat position. A separate manual shutoff for the switching device is 
also conceivable. 

[0012] [00131 Further details of the invention may be found in the dep e nd e nt 
claims and in the description below of two e xamp le exemplary embodiments shown 
schematically. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[00141 The present invention will become more fully understood from the 
detailed description and the accompanying drawings, wherein: 

[0013] [00151 FIG. 1 : automotive interior mirror module with proximity switch; 
[00141 [00161 FIG. 2: automotive interior mirror module with combined 
proximity and touch switch. 
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DETAILED DESCRIPTION OF THE DRAWINGS 



[00171 The following description of the preferred embodiment(s) is merely 
exemplary in nature and is in no way intended to limit the invention, its application, or 
uses. 

K&45 U00181 FIGS. 1 and 2 each show, by way of example, an automotive 
interior mirror module [[(10)]] 10 with at least one sensor [[(21, 25)]] 21, 25 , at least one 
evaluation electronics unit [[(31, 35)]] 31, 35 , and at least one reading lamp [[(40)]] 40. 
The sensor [[(21, 25)]] 21, 25 , in combination with the evaluation electronics [[(31, 35)]] 
31, 35 , serves to turn an end consumer, for example in the form of a reading lamp 
[[(40)]] 40, on and off. 

[0016] [00191 The automotive interior mirror module [[(10)]] 10 generally has a 
rigid housing [[(11)]] H, which normally is attached by means of a mirror base [[(12)]] 
15, for example in the region of the roof or instrument panel. The housing [[(11)]] H 
contains, behind the mirror [[(16)]] 16, the sensors [[(21, 25)]] 21, 25 , the reading lamp 
[[(40)]] 40, and the evaluation electronics [[(40)]] 31, 35 . In addition to the reading lamp 
[[(40)]] 40, the housing [[(11)]] H can also accommodate items such as microphones, a 
compass, a headlight dimmer, a moisture/rain sensor, a radar receiver, a garage door 
opener, a navigation sensor, an information display, a remote door opener, etc. 

[0017] r00201 In FIG. 1 , a prox i mity the sensor [[(21)]] 21 [[for]] is a proximity 
sensor for sensing distances in the low decimeter range is located in the lower left 
corner region [[(12)]] 12 of the housing [[(11)]] 11. This proximity sensor can be a 
capacitive sensor, for e xamp l e. I n such a sonsor (21), whereby the capacitance of an 
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active surface [[(22)]] 22 of the sensor 21 with respect to its surroundings is used as a 
frequency-determining capacitor in an RC or LC signal generator. Every change in its 
surroundings influences the field pattern and thus the capacitance, and is immediately 
reflected in a corresponding frequency change. Thus, when a nonmetallic object, for 
example the driver's hand, approaches the surface [[(22)]] 22 that serves as a receiving 
element, the subsequent evaluation electronics unit [[(31)]] 3J. detects a capacitive 
detuning. When the magnitude of this detuning reaches a presettable threshold value, 
the evaluation electronics unit generates a switching signal that can be further 
processed. 

[0018] r00211 In the event of a similar repeated approach, this switching signal 
is produced again. Depending on the design of the evaluation electronics unit [[(31)]] 3_1, 
a first approach can be interpreted as a turn-on command and a second approach as a 
turn-off command, for example. The evaluation electronics unit [[(31)]] 3J. can directly 
control the end consumer, for example the reading lamp [[(4)]] 40, or can transmit the 
switching information to a control unit that is physically remote. 

[0019] f00221 In order to prevent unstable switching behavior in the event of a 
slow approach, the threshold value is provided with a hysteresis region. 

{0020] [0023] The proximity sensor [[(21)]] 21 can also be a passive infrared 
sensor such as is integrated in ordinary commercial motion detectors. In the present 
case, this sensor detects the body heat of the moving hand. The driver can even wear 
gloves in this case. All sensor types mentioned detect the approaching hand in spite of 
gloves. In vet another embodiment of the invention, the sensor 21 can be a radar 
motion detector. 
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[0021] Tho proxim i ty sonsor [[(21)]] can i f n e oossary b e a radar mot i on 
dot e otor. 

[00221 f00241 The function of the prox i mity sensor [[(21)]] 2J. can also be 
based on an acoustic principle of operation. Such a sensor [[(21)]] 21 transmits a train 
of ultrasound pulses, for example, and detects the echo. The distance is calculated from 
the time difference between the transmission and the reception. In this way, the 
distance of objects can be detected with great precision regardless of shape, color or 
material. 

[0023] r00251 FIG. 2 shows a capacit i v e prox i m i ty In FIG. 2 the sensor [[(25)]] 
25 is a capacitive proximity sensor that is particularly sensitive in the millimeter range. 
Here, the positive capacitor plate is a sensor film [[(26)]] 26 arranged on the inner wall 
[[(14)]] 14 of the housing wall [[(13)]] 13, while the vehicle floor, seats and dashboard 
form the negative capacitor plate. The driver forms the dielectric. When the driver 
moves his hand in the vicinity of, or touches, the housing corner [[(12)]] 12 behind which 
the sensor film or plate [[(26)]] 26 is located the evaluation electronics unit initiates a 
switching signal which causes the reading lamp [[(40)]] 40 to be alternately switched on 
and off, for example. 

[0024] r00261 [[The]] In all the embodiments discussed above it is within the 
scope of this invention for the evaluation electronics units [[(31, 35)]] 31. 35 can of 
course also be integrated into the sensors [[(21, 25)]] 21. 25 or can be arranged in the 
vicinity of the sensors [[(21, 25)]] 21. 25 as separate assemblies. 
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L i st of R e ferenc e Num befs 

9 Direct i on of dir e ct i vity 

+0 Automotive int e rior mirror modulo 

44 M i rror hous i ng 

42 M i rror housing corn e r 

+3 Housing wa ll 

44 Housing inn e r wal l 

45 M i rror base 

4€ M i rror 

OA Proximity s e nsor — 

22 Act i ve s e nsor surface 

23 S i gnal li n e — 

24 S e ns i tive ar e a in the r e gion of th e out e r surfac e of th e hous i ng (11) 

25 Proximity s e nsor, touch s e nsor — 

26 S e nsor surfac e 

27 S i gnal l in e — 

2% Sons i t i vo ar e a i n th e r e g i on of tho out e r surfac e of the hous i ng (11) 

31, 35 Eva l uation e le ctron i cs 

S3 Supp l y line from on board n e twork 

48 R e ad i ng l amp 

44 R e ading l amp l in e to (31, 35) 
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AUTOMOTIVE INTER I OR M I RROR MODULE WITH PROX I MITY SW I TCH 
PROXIMITY SWITCH FOR AUTOMOTIVE INTERIOR MIRROR MODULE 

Abstract 

Th e inv e ntion relat e s to a sw i tch i ng dov i co for at loast on e switch i ng function on 
the housing or baso of an automotiv e i nter i or m i rror modu le . To th i s e nd, at l east ono 
sonsor or a s e nsor array i s arrang e d on tho hous i ng or baso of the automot i v e i nterior 
m i rror modu le . Th e s e nsor or s e nsor array, i n combinat i on w i th i nt e rnal or e xt e rna l 
e va l uat i on o l octronios, i n i tiat e s at l oast on e sw i tch i ng proc e ss bas e d on th e approach of 
a nonm e ta lli c obj e ct as a switching e lem e nt. Th e present invent i on d e ve l ops a sw i tch i ng 
d e vice for an automot i ve i nterior mirror modul e that permits simp le , rel i abl e op e rat i on of 
tho dev i ce's sw i tch i ng c l em e nt. 

The present invention relates to a switch arrangement for an automotive interior 
mirror module having a mirror housing for an automotive interior mirror module. At least 
one sensor is disposed in the mirror housing and is connected internal evaluation 
electronics that are operable associated with the sensor. The internal evaluation 
electronics initiate at least one switching process based on the approach of a non 
metallic object toward the sensor. 
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